Researchers have become increasingly interested in understanding the sources of heterogeneity in individual financial behaviors. In this paper, we examine how the Big Five personality traits are related to measures of young adults' financial distress. Using data from the National Longitudinal Study of Adolescent to Adult Health in the United States, we find that conscientiousness is negatively correlated, and neuroticism positively correlated with financial distress. These correlations are robust to controlling for early life background and other demographic and socioeconomic factors. Young adulthood sets the stage for financial security in later life; as such, this study provides insight for lifelong financial well-being. Based on the empirical results, we discuss potential behavioral and policy interventions that can be used to improve financial well-being.
Introduction
Social scientists have long been interested in the determinants of financial well-being of individuals. In nearly any study of financial behavior or outcomes, from retirement planning to wealth accumulation, there is substantial cross-sectional variation that is not explained by standard demographic or economic variables. Although social scientists may never be able to decompose individual fixed effects fully into all their constituent parts, it is important to better understand the source of individual variation in financial behavior and outcomes so that we can better determine the extent to which they can be altered by behavioral and policy interventions to improve financial well-being.
In this paper, we explore how personality traits, which are defined as the relatively enduring patterns of thoughts, feelings, and behaviors that develop with time and age and are elicited in trait-relevant situations (Roberts, 2009) , explain individual differences in financial distress in young adulthood. Young adulthood is a time when many important financial decisions are being made for the first time. The financial behaviors and psychological traits established in young adulthood have general implications because they extend throughout adulthood into later life and set the stage for lifelong financial outcomes (Eccles, Ward, Goldsmith, and Arsal, 2013) .
Specifically, we examine indicators of financial distress such as missing utility bills, losing phone service, missing mortgage or rent payments, being insolvent, worrying about food depletion, and using public assistance. We also aggregate these indicators into a composite measure of financial distress. All these types of financial distress can occur based on inadequate income as well as weak cash-flow management behavior (Eccles et al., 2013) . Successful financial management requires one to formulate and implement a financial plan (Yao and Xu, 2014) , resist temptation (Gathergood, 2012; Gul and Pesendorfer, 2004; Thaler and Shefrin, 1981) , and deal with social comparison (K. M. Brown and Laschever, 2012; Bursztyn, Ederer, Ferman, and Yuchtman, 2012) . Financial management often manifests as specific behaviors, such as paying bills on time, saving money for future inevitabilities such as emergencies and retirement, and avoiding too much debt (S. Brown and Taylor, 2014) .
Our research builds on previous literature in psychology and economics documenting the predictive power of personality traits on major socioeconomic outcomes including earnings, wealth accumulation, schooling, occupational attainment, mortality and divorce (Bowles, Gintis, and Osborne, 2001b; Duckworth, Weir, Tsukayama, and Kwok, 2012; Heckman, Stixrud, and Urzua, 2006; Letkiewicz and Fox, 2014; Lundberg, 2013; Roberts, Kuncel, Shiner, Caspi, and Goldberg, 2007) . Our study is one of the first to extend this line of research to the relation of personality traits to behavioral inputs to economic well-being in the form of indicators of financial distress in young adulthood.
The standard economic predictors of financial outcomes typically include factors such as socioeconomic background, education, and cognitive ability. In moving beyond these standard predictors, there are a multitude of options including broad and narrow personality traits, motivations, and life narratives (D. P. McAdams and Pals, 2006; Roberts, 2006) . We chose to focus on personality traits, and in particular the Big Five, as predictors of financial behavior for three reasons. First, financial management behaviors to the extent that they reflect broader themes of planfulness, impulse control, and persistence, are clearly linked at a conceptual level to personality traits such as conscientiousness (Roberts, Lejuez, Krueger, Richards, and Hill, 2014) .
Second, we chose to focus on personality traits because unlike other potential domains, much work has gone into organizing and structuring trait domains into a more generalizable taxonomy. The ideal organizing structure for personality traits is still a matter of debate with some proposing five factors (John, Naumann, and Soto, 2008) and others a six-factor solution (Ashton and Lee, 2007) . Nonetheless, the Big Five have been used widely in both concurrent and longitudinal studies (e.g., Fletcher, 2013b; Hill, Turiano, Mroczek, and Roberts, 2012; Roberts, Jackson, Duckworth, and Culin, 2011) and provides an excellent starting point for the investigation of factors beyond the standard economic predictors that might predict financial distress.
The Big Five includes conscientiousness, emotional stability/neuroticism, extraversion, agreeableness, and openness to experience.
Conscientiousness reflects the tendency to work hard, control one's impulses, be organized, and follow through with obligations (Roberts et al., 2014) . Neuroticism refers to the tendency to experience excess worry, depression, anger and distress (John et al., 2008) . Extraversion is "an orientation of one's interests and energies toward the outer world of people and things rather than the inner world of subjective experience, characterized by positive affect and sociability" (VandenBos, 2007) ; agreeableness represents "the tendency to act in a cooperative, unselfish manner" (VandenBos, 2007) . Finally, openness to experience represents "the tendency to be open to new aesthetic, cultural, or intellectual experiences" (VandenBos, 2007) .
A third reason to focus on personality traits is their breadth and generality. While narrow traits can often be used to maximize prediction of outcomes, they sometimes come with a cost.
For example, confidence in one's ability to perform well in mathematics predicts mathematics performance quite well, but not outcomes from other, more disparate domains (Trautwein, Lüdtke, Roberts, Schnyder, and Niggli, 2009) . In contrast, a trait such as conscientiousness, because of its generality, not only predicts mathematics performance, but also performance in other domains such as in language arts (Trautwein et al., 2009) . Personality traits are also generalizable across the life course, such that they exist even in the absence of the outcome of interest, such as in the present study, which is financial distress. For example, it would be difficult to measure financial planning in young children as they are seldom afforded the opportunity to handle and manage money. On the other hand, the Big Five personality traits have been measured and identified across the life course and can therefore be used before the outcomes of interest, such as financial difficulties have even been considered (e.g., Moffitt et al., 2011) . Another advantage of the generality of the Big Five personality traits is that they have been widely used and are therefore a common scientific vernacular for not only understanding the processes of human functioning, but also for organizing disparate scientific findings and literatures .
Although the examination of the association of the Big Five to a wide range of financial outcome measures in a representative sample is uncommon, each of the Big Five has been linked to broad financial outcomes that are related to the outcomes considered here. For example, all of the Big Five have been shown to predict salary . In a meta-analysis of prospective longitudinal studies, conscientiousness, extraversion, and openness predicted higher salaries and both neuroticism and agreeableness lower salaries (see also, Heineck, 2011) . A similar pattern of associations was found in the Household, Income and Labor Dynamics in Australia (HILDA) sample when predicting household income (Boyce, Wood, and Powdthavee, 2013) . Moreover, conscientiousness was also associated with higher levels of wealth accumulation in the Health and Retirement Study (Duckworth et al., 2012) . Conversely, several of the Big Five show prospective associations to patterns of unemployment. Conscientiousness was associated with finding a job faster after becoming unemployed and in experiencing a shorter duration of unemployment, whereas neuroticism predicted the opposite (Uysal and Pohlmeier, 2011) . Openness appeared to have a more complex relation to unemployment, with one study showing a shorter duration for those willing to move (Uysal and Pohlmeier, 2011 ) and a second study showing higher cumulative rates of unemployment for those who were more open to experience, possibly because of the types of jobs they pursued, such as artistic careers, which are less stable (Viinikainen and Kokko, 2012) .
In terms of outcomes more closely associated with those considered in this study, which focuses primarily on ones indicative of financial distress, there are few related studies. In a longitudinal prospective study of Iowans, adolescent conscientiousness predicted lower rates of economic pressure in young adulthood (Donnellan, Conger, McAdams, and Neppl, 2009 ).
Unfortunately, this study did not report associations between personality and financial distress for the remaining Big Five. Moreover, their single composite measure of economic pressure used "household indices of economic hardship" for 438 participants, a sample that is small and not nationally representative. Just recently, the association between the Big Five and both unsecured debt and financial assets was examined in the British Household Panel Study (S. Brown and Taylor, 2014) . Consistent with past research on debt (Nyhus and Webley, 2001) , conscientious individuals had lower rates of debt. In contrast, those reporting higher extraversion and agreeableness had higher debt loads and extraverted individuals, fewer assets.
But, the study found no significant relations with neuroticism. Similarly, individuals from the Health and Retirement Study who were more likely to need financial assistance also scored higher in neuroticism and agreeableness (Gillen and Kim, 2013) .
Each of the Big Five domains has been linked to certain financial outcomes in prior research. The most consistent pattern across outcomes emerges for conscientiousness, which appears to be uniformly associated with positive financial standing. While less consistent, the findings for neuroticism appear to be clear and linked to negative financial status. Based on these patterns, we hypothesize that conscientiousness will be negatively and neuroticism positively associated with measures of financial distress. Conversely, the most salient pattern for agreeableness was negative, such that it was associated with lower earnings. Therefore, we would hypothesize that higher levels of agreeableness would be associated with higher levels of financial distress. Both extraversion and openness to experience demonstrate more complex associations with financial outcomes, with some studies showing positive effects, and some negative effects. Therefore, we make no directional hypotheses for these two trait domains.
We test our hypotheses using a nationally representative sample of young adults in the Moreover, adding controls for household income in young adulthood does not attenuate the effects of conscientiousness and neuroticism, suggesting that these two personality traits explain individual differences in unobservable behavioral patterns that lead to financial distress independently of differences in income. For example, personality may affect one's time preference, sense of efficacy, and sense of shame (Bowles, Gintis, and Osborne, 2001a; 2001b; Roberts et al., 2007) . The findings have implications for lifelong financial well-being because young adulthood sets the stage for wealth accumulation and financial success. Personality-based policy interventions have the potential to improve financial well-being, as we will discuss in the conclusion.
Empirical Method
The dataset The independent variables of interest, the Big Five personality traits, were assessed only in Wave IV. In addition to the demographic and socioeconomic environments in adolescence and young adulthood, we are also able to control for individual and family background at Wave I, capturing a comprehensive set of early life experiences that could potentially affect financial outcomes in young adulthood (Wave IV). This methodological approach follows that taken in earlier research on different outcomes using the Add Health data (Slade and Beller, 2013) .
We restrict the sample to respondents with no missing values for the dependent, independent, and control variables. We exclude adolescents whose age is outside of the normal range for 7 th -12 th graders, i.e., those younger than 13 (4.26% of the Add Health Wave I sample) and older than 18 (3.88% of the Add Health Wave I sample). The sample is reduced to 13,470 after all sample restrictions. We use the Wave IV cross-sectional sampling weights in our estimation to correct for the complex survey design that oversamples certain subpopulations.
The average age of the sample as of the Wave IV survey was 28.4; 49.5 percent were female, and 50.5 percent had ever been married by the time of Wave IV survey. Broken down by race and ethnic origin, 65.8 percent were white, 15.9 percent Black, 11.8 percent Hispanic, 3.5 percent Asian, and 3.0 percent other race. Additional summary statistics about the demographic, socioeconomic status and early life background factors of the young adults in the sample are reported in Table 1 .
Empirical Strategy
In this paper, we estimate the relations between a given category of financial distress and personality traits using a Probit model:
The dependent variable, , is an indicator that equals one if a young adult respondent i reports that they experience a category of financial distress (discussed below). The independent variable is a vector of the Big Five personality traits at young adulthood, namely, conscientiousness, neuroticism, extraversion, agreeableness, and openness to experience. We normalized the personality measures so that the marginal effects estimated from the Probit model can be interpreted as the marginal effects of one-standard deviation change in the personality scales on the probability of experiencing a particular kind of financial distress. The control variables is a vector of demographic and socioeconomic factors observed in young adulthood.
The error term is denoted by . We also estimate two augmented models. In the first, we add a vector of variables for early life background including childhood family structure, health, mathematical abilities, and parental education. In the second model, we further control for the young adult's household income in Wave IV.
We first construct six binary measures of financial distress based on the respondents' answers to the following questions, with a value of one indicating a positive answer to the question and a value of zero otherwise:
(1) "In the past 12 months, was there a time when {YOU/YOUR HOUSEHOLD} didn't pay the full amount of a gas, electricity, or oil bill because you didn't have enough money?"
(2) "In the past 12 months, was there a time when {YOU/YOUR HOUSEHOLD} was without phone service because you didn't have enough money?" Although questions 1-3 and 5 are related to income, these measures also reflect poor financial management, particularly after controlling for household income in an augmented model. We further create a composite measure of financial distress by adding all six binary variables together. We estimate its correlations with the Big Five personality traits using an OLS model.
As presented in Table 1 , in the 12 months preceding the Wave IV survey, 15.0 percent of the young adults in our sample missed a utility bill, 8.8 percent went without phone service, and 9.6 percent missed a mortgage/rent payment. About 19.4 percent of the respondents were insolvent, 11.5 percent worried about depleting their food, and 24.4 percent had received public assistance of some type since their previous interview. The composite measure of financial distress had an average value of 0.886 for this sample, meaning the average young adult had experienced one out of the six measures of distress. The relatively high rate of insolvency in part reflects that some of the homeowners (about 40 percent of our sample) could be underwater with their mortgages during the onset of the U.S. Great Recession, and the potential impact of unpaid student loans (Xu, Johnson, Bartholomae, O'Neil, and Gutter, 2015) .
The main independent variables of interest are the Big Five personality traits. The Add
Health Wave IV utilized a 20-item short-form version of the International Personality Item PoolFive-Factor Model (i.e., the Mini-IPIP) (Donnellan, Oswald, Baird, and Lucas, 2006) . Each measure of those personality inventories was constructed from four questions. The young adult respondents rated how much they agreed with each statement about themselves using a five-level Likert scale ranging from "strongly agree" (1 point) to "strongly disagree" (5 points). For example, the items used to assess conscientiousness include "I get chores done right away."
(Reverse coded, "strongly disagree" (5 points) means low conscientiousness.) "I often forget to put things back in their proper place." "I like order." (Reverse coded.) "I make a mess of things."
The items for neuroticism include "I have frequent mood swings." (Reverse coded.) "I am relaxed most of the time." "I get upset easily." (Reverse coded.) "I seldom feel blue." The constructed measures range from 4 to 20, with the higher scores representing higher levels of the personality traits. The average personality trait scale is around 14, except for neuroticism, which averages around 10 (see Table 1 for detailed summary statistics).
In the baseline model, we control for demographic and socioeconomic variables such as gender, race/ethnic origin, age, and employment prospects measured by geographic region and the unemployment rate of persons 16 years and over at the census tract level, marital status, and educational attainment. In the first augmented model, we also control for early life background factors including family structure, health, parental education, and mathematical abilities in adolescence, which could contribute to differences in young adult financial outcomes. Family structure is assessed by the presence or absence of the biological father from the household and whether a stepfather or cohabiting partner of the mother is there (Slade and Beller, 2013 ).
Health includes measures of self-reported health and of depression in Wave I (Slade and Beller, 2013) , and of an ADHD diagnosis at any time up to Wave IV (Aizer, 2008; Fletcher, 2013a) .
Mathematical ability is measured by the adolescent's grade on their last math test (Agarwal and Mazumder, 2013) . In the second augmented model, we also control for the young adult's household income measured according to the approximate quintiles. (See summary statistics in Table 1 ). Table 2 presents the marginal effects from the baseline model where, along with personality, we only control for demographics. We adjusted the estimation results by Wave IV cross-sectional sampling weights to reflect the marginal effects for representative young adults.
Empirical Results

Personality Traits and Young Adult Financial Distress
As hypothesized, conscientiousness is negatively related to all six measures of financial distress.
A one-standard deviation increase in conscientiousness reduces the likelihood of missing utility bills by 3.8 percent, losing phone service by 1.8 percent, missing rent or mortgage payments by 1.9 percent, being insolvent by 2.8 percent, worrying about no food by 2.5 percent, and being on welfare by 1.9 percent. It also lowers the aggregate indicator of financial distress by 0.157, the equivalent of 17.7 percent of the sample mean of 0.886. All these estimates are significant at p < .01. The top panel of Figure 1 plots the confidence intervals of the marginal effects of conscientiousness on each of the financial distress measures. The estimation results suggest that conscientious young adults handled their household finances better than average in all dimensions that we consider.
Also as hypothesized, neuroticism works the opposite of conscientiousness -a onestandard deviation increase in neuroticism raises the likelihood of missing utility bills by 2.8 percent, losing phone service by 2.2 percent, missing a mortgage/rent payment by 2.0 percent, being insolvent by 1.9 percent, worrying about no food by 3.5 percent, and being on public assistance by 2.7 percent, and the financial distress indicator by an equivalent of 18.4 percent (a marginal effect of 0.163 over the sample mean of 0.886). The estimates are significant at p < .01.
The top panel of Figure 2 plots the confidence intervals of the marginal effects. The absolute values of these marginal effects are roughly the same as for conscientiousness, suggesting that neurotic individuals have a somewhat more difficult time handling their finances, in a manner that can counteract the beneficial effect of conscientiousness.
The patterns for the remaining personality traits are less consistent. To the extent that we find statistically significant results, extraversion is related to a lower likelihood of financial distress, agreeableness and openness to a higher likelihood. Specifically, a one-standard deviation increase in extraversion reduces the likelihood of being insolvent by 1.3 percent, on welfare by 1.5 percent, and the composite financial distress indicator by 0.032. A one-standard deviation increase in agreeableness is associated with a 0.9 percent increase in the likelihood of missing utility bills and 1.0 percent increase in worrying about food depletion. A similar increase in the openness measure is associated with an increase in the likelihood of missing utility bills by 1.5 percent, missing mortgage/rent payment by 0.8 percent, becoming insolvent by 2.1 percent, and a 0.051 increase in the composite financial distress indicator.
Robustness to Early Life Background
Next we examine the relations between personality traits and financial distress by further controlling for the effect of early life background. We control for family structure, health, parental education, and mathematical abilities in adolescence, all of which could potentially be correlated with young adult financial outcomes and personality development. Table 3 
Financial Mismanagement or Poverty?
The indicators of financial distress we have examined could result from not having enough money, skill deficits in day-to-day financial management, or both. It remains unclear whether the estimates of personality traits are picking up the former, which can be related to certain personality traits. To address this concern, we further control for current annual household income in young adulthood. We control for household income rather than personal income to minimize the direct correlation between income and other individual characteristics. If the adverse financial outcomes were simply due to insufficient income as opposed to mismanagement of household finance, the personality traits would have little or no impact on these financial outcomes once household income was controlled for. However, if the estimates remain significant after controlling for income, it would bolster our confidence that such adverse outcomes were the result of financial mismanagement that can be explained by individual differences in certain personality traits. life background in addition to demographics (the middle panels), the marginal effects become slightly smaller after controlling young adult household income but still statistically significantly different from zero. This suggests that personality traits are likely to explain the unobservable individual differences in behavioral patterns that lead to adverse financial outcomes independent of the effect through household income.
Conclusion
In this paper, we introduce the Big Five personality traits as an important factor that explains a set of indicators of financial distress. Specifically, we find that more conscientious young adults are less likely to experience financial distress, while more neurotic ones are more likely. These patterns persist across all six individual, and the one aggregate, financial indicators we examined. The patterns with the remaining personality traits were less consistent across measures of financial distress. However, to the extent there were significant effects, more extraverted young adults were less likely to experience financial distress, while the more agreeable or more open to experience ones were more likely to go through financial distress.
We find that the relations between personality traits and financial distress were robust to the inclusion of early life background factors such as family structure, health, and education, and other demographic and socioeconomic factors. This suggests that personality traits are human capital factors that are independent of other background factors that contribute to young adults' financial outcomes. Despite the fact that the literature suggests that conscientiousness and neuroticism explain differences in wages and wealth, we found that these personality traits remained as strong predictors of adverse financial outcomes even after controlling for annual household income in young adulthood. This suggests that personality traits are associated with financial distress through channels other than solely limited financial resources. We argue that conscientiousness and neuroticism are likely to be related to the psychological barriers and behavioral patterns that hinder sound management of finances.
A better understanding of what leads to poor financial outcomes can suggest alternative interventions to promote financial well-being in the next generation. The associations between personality traits and financial distress suggest the possibility of designing behavioral interventions based on personality traits, in a way similar to customized medication where medication and treatment are given based on the patient's genetic make-up. To the extent that personality traits are associated with behavioral patterns that hinder financial well-being, these personality traits can be used to identify the population at financial risk. Financial products can be designed to overcome the negative effects of certain personality traits. For example, one could imagine financial planning tools that help make consumers aware of their lack of conscientiousness and self-control and then provide behavioral interventions to help them overcome them. Alternatively, interventions to help with financial planning could be focused on individuals identified as low on conscientiousness and high on neuroticism so as to alleviate the potential negative effects of these dispositions.
Moreover, recent research suggests such traits are malleable and can be modified in childhood as well as later in life (Jackson, Hill, Payne, Roberts, and Stine-Morrow, 2012 ).
Interventions with non-cognitive skills of young children may be aimed at increasing conscientiousness and, to the extent possible, reducing neuroticism. Neuroticism is a trait that can be modified with psychological therapies. Uncertainty and fear are at the core of neuroticism. Children can be made to feel safe and secure so they can explore new things. To the extent that they get the opportunity to master new skills, they will have fewer fears going forward. Research has shown that even children as young as preschool age can undergo an intervention to alleviate anxiety disorders (Rapee, Kennedy, Ingram, Edwards, and Sweeney, 2005) . In general, early interventions to develop non-cognitive abilities can have long lasting effects: for example, research has shown how pre-school interventions that focus on enhancing non-cognitive skills can increase earnings later in life (Heckman, Moon, Pinto, Savelyev, and Yavitz, 2010; Heckman, Savelyev, and Pinto, 2013) .
Our findings contribute to public policies aimed at improving the welfare of senior citizens. One's preparedness for retirement is, to a large extent, pre-determined by the range of financial decisions made earlier in life. The consequences of financial mis-management can be more detrimental in later life as income decreases and medical expenses increase. Of the several important rationales for why a mandatory public system like Social Security may be an optimal feature of the U.S. retirement landscape is the notion that some segments of the population will lack the skills and knowledge needed to adequately prepare for retirement on their own. In the private sector, the rapidly growing literature on the use of default options is also predicated on the notion that many individuals will not behave optimally in the absence of "nudges." Our research suggests several ways to better target behavioral nudges to be most effective for subpopulations that differ along personality-based dimensions. Columns 1-6 report the marginal effects are reported from Probit estimations where the dependent variable is a binary variable that indicates a specific category of financial distress. Column 7 reports the coefficients from an OLS estimation where the dependent variable is a composite indicator of financial distress. The demographic control variables include gender, race/ethnic origin, age, marital status, geographic region, the unemployment rate of persons 16 years and over at the census tract level, and education attainment. The early background variables include family structure, health, and mathematical abilities in adolescence, and parental education. Wave 4 household income is a vector of categorical variables as described in Table 1 . *** p<0.01, ** p<0.05, * p<0
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Figure 1: Marginal Effects of Conscientiousness on Financial Distress
Notes: The figure presents the estimates and the confidence intervals of the marginal effects of one standard-deviation increase in conscientiousness on the six measures of financial distress. The baseline model presented in the top panel only controls for the demographic characteristics, the augmented model presented in the middle panel further controls for early life background, and the augmented model presented in the bottom panel further controls for young adult household income.
